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Sea Sesame of Myanmar: Agroforestry Crop in Mangrove

Plantation?

ONO, Katsuhiro (Graduate School of EIS, Yokohama National University)

Toe Toe Aung (Forest Department, Ministry of Environmental Conservation and Forestry, Myanmar)

Introduction

Cruising on a tidal creek, we can arrive at a village
jetty situated at a gap of nipa palm forests. Intact
mangrove forests have almost gone, and they have been
converted to paddy fields or nipa plantations near
villages. Some paddy fields which no longer produce
good level of yield are abundant over this area.
Mangrove rehabilitation program based on the
community forestry by aiming at restoration on those
abundant paddy fields and exploited forests have been
implementing with NGOs and aid agencies in the recent
decades. We walked on a footpath elongated several
kilometers in the village on a long beach-ridge, and then
we noticed the bush of pin-le-hnan (pin-le = sea, hnan =
sesame) covering the edges of paddy fields and wet
vacant lands. This grass-like plant occupied the gap
between trees in the mangrove plantation as well. This
observation happened at the end of 2011.

We have examined the relationship between the
villagers and forests, and the change of plant resources in
this Pyindaye' located at the leading edge on the eastern
part of the Ayeyarwady Delta (Fig. 1). Pin-le-hnan was
originally a wild plant inhabiting in mangroves and
marshes between beach ridges, and was discreetly
growing in paddy fields until early 2000s. And most of
the villagers and foresters were not interested in this
plant. It was during year 2005 that we observed some
villagers planting wild seedlings of pin-le-hnan at vacant
wet spaces adjacent to the paddy fields. And soon they
started sowing or planting nursed seedlings. The status of
this plant as a crop rose over the years and pin-le-hnan
cultivation have become popular in the region. Based on
the observation and interview at Pyindaye and Bogalay

in 2011, and on the information collected later, this

! Pyindaye is one of the reserved forests in the Ayeyarwady Delta.
Many of villages exist there, and now the area including forests and
villages is called Pyindaye.

® Mandalay

MYANMAR

bl I
Fig. 1. Research site and shipping route of pin-le-hnan.

report introduces the cultivation and trade of pin-le-hnan
which have boomed in the recent decade, and discusses

the role of this plant for the mangrove rehabilitation.

What is pin-le-hnan?

One of the popular aquarium plants for decorating
fish tanks must be Hygrophila salicifolia (Vahl) Nees.
This paddy weed is widely distributed from tropical Asia
to warm region of Japan. The plant called pin-le-hnan
includes two species from the same genius of Hygrophila,
and is growing at wet places in a coast. We identified?
those two species as H. quadrivalvis (Buch.-Ham.) Nees
(Syn.3Hygr0phila obovata Wight) and H. phlomoides

% Identification is based on the follows; Flora of British India (Hooker,
1875), Flora of Pakistan http://www.tropicos.org/Project/Pakistan,
Flora of China <http://www.efloras.org/flora_page.aspx?flora_id=2>

* Synonyms are based on the follows [accessed 31 Dec. 2012]; The
Plant List (2010) Version 1. <http://www.theplantlist.org/>
Tropicos.org. Missouri Botanical Garden. <http://www.tropicos.org/>
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Nees (Fig. 2). The whole plants of both species are
hirsute, and the size of their seeds is two millimeters in
diameter, and when it matures, the color is brown. H.
quadrivalvis has a reddish stem and its leaf margin is
undulate or crenate. On the other hand, a stem of H.
phlomoides is green with longer internodes, and its leaf
with entire margin is relatively larger. After drying,
seeds of those two

sesame-like species are not

distinguishable so that people address them as
pin-le-hnan. When people need to differentiate the two
called

pin-le-hnan-net (net = black) or pin-le-hnan-ni (ni = red)

plants from each other, the former is
from its stem color, the latter is called pin-le-hnan-phyu
(phyu = white) from its hirsute stem. Most of the
villagers don’t know other names but only traditional
doctors (bain-taw-saya) or a few people who was taught
the Myanmar name by researchers answer that name
described the latter. So it can be said that those two kinds
of Hygrophila species were just native grasses with less
attention for the local people in the past.

Regarding naming on the flora list or in the pictorial
book of medical plants in Myanmar, H. phlomoidesis is
designated as migyaung-kunbat (migyaung = crocodile,
kunbat = betel leaf) (e.g. Hundley et al., 1962; Hundley
and Chit Ko Ko, 1987; Kress et al., 2003; Myanma
Agriculture Service, 1980; Fujikawa et al., 2007; Khin
Maung Lwin and Myat Kay Thwe Lwin, 2010). The only
literature book in which we can find the name of
pin-le-hnan is Ashin Nagasanar Viwansa (1973) that is
the pictorial book of medical plants written in Burmese.
It describes pin-le-hnan as another name of
migyaung-kunbat, and mentions that the seed of the plant
is used as a vulnerary or a tonic. On the other hand, no
Myanmar name can be found for H. quadrivalvis until
now. The mangrove-related agencies are using the
synonym of H. obovata for H. quadrivalvis and give the
name of migyaung-kunbat which must be H. phlomoides
(e.g. JICA, 2005), so they could not identify those two
species respectively, or might be confused to do
identification for them.

Nobody could tell us how pin-le-hnan was finally
used. Not only the farmers but brokers in a village and
wholesalers on the shipping route had never seen the
final product. “Using as medicine in China” was a
general understanding but some thought that dried seeds
are materials for shampoo, and others said that they can

give lubricant extracted. Pin-le-hnan is just a cash crop
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A. Hygrophila quadrivalvis (Buch.-Ham.) Nees
syn. Hygrophila obovata Wight
Local name in Pyindaye: Pin-le-hnan (-net/ni)
(Literal translation) Sea-sesame, Black/Red sea-sesame

Myanmar name:  (unknown)
(Literal translation) -
Common name in English:  (unknown)

B. Hygrophila phlomoides Nees

Local name in Pyindaye: Pin-le-hnan (-phu)
(Literal translation) Sea-sesame, White sea-sesame
Myanmar name: Migyaung-kunbat, (*Pin-le-hnan)
(Literal translation) Crocodile’s betel leaf
Common name in English: Burma linseed

Fig. 2. Two kinds of pin-le-hnan. A: Hygrophila quadrivalvis,
B: H. phlomoides. *Other name in Ashin Nagasanar
Viwansa (1973)

traded in the markets that do not have in touch with the

village life while it is now a highly valuable plant

resource for the villagers.

Cultivation and shipping route of pin-le-hnan

Since long ago, wild pin-le-hnan has been used for
medical purposes by the traditional doctor. In contrast,
cultivation of this plant is said to have started just about
ten-odd years ago in the region, and in 2004 in Pyindaye.
Initially, the way of cultivation was transplanting of the
wild seedlings to vacant spaces in the village or the
edges of paddy fields on a small scale. From 2005,

sowing the former paddy field has been performed and
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Fig. 3. Cultivation of pin-le-hnan in Pyindaye. a: Former empty space in the village is occupied by pin-le-hnan. b: Gaps in a
mangrove plantation are “utilized” for cultivation. c: Planting wild seedling was observed. d: Considerable size of paddy
field have been converted to pin-le-hnan land. Photographing year of a, b and d was 2001 and of ¢ was 2005.

Jan |Feb | Mar | Apr

May | Jun | Jul | Aug | Sep | Oct |Nov [ Dec

Crops

wetseason

Pin-le-hnan .

Paddy

T T T 8

Fig. 4. Crop calendar of pin-le-hnan. As a reference, paddy’s calendar is described as well. Arrows indicate cultivating period. Dark
gray: farming season (busy), light gray: farming season (non-busy).

the extent of pin-le-hnan cultivation has increased year
by year. Some of the villagers started nursing its
seedlings for selling. And in 2011, pin-le-hnan was
cultivated at empty wet-lot everywhere in and around the
village, so that its bushes were spreading into
homegardens, nipa plantations and reforestation area of
mangroves (Fig. 3). Fig. 4 shows a crop calendar of
pin-le-hnan at the former paddy field. Plowing with
cattle is started from late May when it starts raining, and

then direct sowing is carried out in June. The amount of

seeds sown for one acre is one to two pyi* (2.56 to 5.12
L). The supplemental planting follows in early August if
necessary. No special farmwork is necessary until
harvesting which is conducted from late January to late
February of the following year. After harvesting,
harvested plants are dried in order to remove seeds out,
and then seeds are packed to be delivered to the first

* The amount of grain is measured in capacity in Myanmar. The
traditional Myanmar units are still in everyday use. 1 pyi = 2.56 L,
16 pyi = 1 basket (tin in Myanmar) ~ 40.9 L

-10 -



Tropical Ecology Letters No. 92 (2013)

wholesaler in a village until March. Farmers who
cultivate some acres need to employ casual labors for
each work steps to be done in a shorter time comparing
to paddy farming. It means that pin-le-hnan cultivation is
more costly in labor wages and cattle rental-fees.

The shipping route of pin-le-hnan is shown in Fig.1.
First, this farm product is sent to Bogalay that is the
nearest town in the region. At the end of 2011, there were
six secondary wholesalers in the town. The cargos are
upstream shipped to the former capital of Myanmar,
Yangon, that is a major trading center for the pin-le-hnan
coming from the Delta. And then they are transported,
via the central Myanmar town, Mandalay, to the frontier
town of Muse to export to Yunnan province of China.
Since pin-le-hnan from west coast was gathered to
Mandalay, the town seems to be an accumulation center
in Myanmar.

We could not obtain an official data related to
pin-le-hnan. As the cultivated area extends over reserved
forests and residential area, no government agency of
forest management, agricultural administration or land
control record the size of cultivated area. And since
pin-le-hnan is not yet determined as forest products or
agricultural crops, the amount of production and trade is
not recorded, and the activities are out of official taxation
system. Fig. 5 shows the change of producer's price and
handling volume of pin-le-hnan. Based on the interview
with a secondary wholesaler in Bogalay, his trade
amount increased to 4,900 baskets® (200 kL) in 2011,
which corresponded to the planting year of 2010. The
villagers’ estimation of average production per one acre
is 8.44 baskets (345 L). And almost all pin-le-hnan
gathered in Bogalay were from the stretch of Pyindaye.
Therefore, assuming that six secondary wholesalers in
Bogalay handled the same amount of pin-le-hnan, the
cultivated area is figured out to be about 3,500 acres in
Pyindaye. The area of paddy field there is 8,180 acres’,
so that it can be said that cultivation of pin-le-hnan was

performed in considerable scale in 2010.

Economy of pin-le-hnan

The reason why the cultivation of pin-le-hnan was
expanded in short time was that the producer's price was
continuously increased and was more profitable than

paddy which is the main agricultural crop in the region.

* The figure is calculated based on the “Table 1.12 Sown Area by Type
of Crop” of JICA (2005)
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Fig. 5. Change of producers' price and handling volume of
pin-le-hnan seed. For comparison, the producer's price
of polished rice in a correspondent year is indicated.
Length of bars show price range based on a difference
of quality and selling amount. Handling volume is the
amount dealt by one of the broker in Bogalay. Years
are the time of selling from farmers to brokers, namely
March for pin-le-hnan and February for rice. Data that
are missing because of a non-interview situation.

The producer's price per one basket (40.9 L) of
pin-le-hnan and polished rice are shown in Fig. 5. The
price of pin-le-hnan was increased to nearly twice from
little more than 40,000 Kyats® (51 dollars) in 2005 to
about 80,000 Kyats in average in 2011, while the price of
rice remains steady at 5,700 Kyats (7.3 dollars) during
the same period. Based on the interview, the profit of rice
per one acre of paddy field and that of pin-le-hnan from
former paddy field were as follows in 2011. The yield of
rice from one acre in polished basis was about 30 baskets
and its sales was 171,150 Kyats, and then the profit after
deducting the expenditure of 50,000 Kyats was 121,150
Kyats (154 dollars). On the other hand, the yield of
pin-le-hnan was 7.5 baskets and it made 600,000 Kyats
of sales, and then the balance after subtracting rather
higher expenditure of 196,500 Kyats was 403,500 Kyats
(514 dollars). If producers’ prices of both products are

¢ 1 US dollar = 785 Kyats (Dec. 2011)
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kept the same, the pin-le-hnan cultivation would be three
times as profitable as rice cultivation.

Pin-le-hnan cultivation yielded a good profit, but rice
farmers didn’t convert their crops to it immediately. And
while the farmers increased the portion of pin-le-hnan
cultivation, they left at least two to three acres of their
field for paddy. For instance, a certain farmer who had
10 acres of paddy field converted one acre to pin-le-hnan
field in 2005, increased it to five acres in 2010 and eight
acres in 2011. It was observed that another farmer who
had nine acres of paddy field was carefully waiting for
the good market condition of Pin-le-hnan for five years
in 2010 and then

dramatically increased it to six acres in 2011. The

and changed only 0.5 acres

farmers in Pyindaye also seem to wait for the increasing
trends of producers’ price of pin-le-hnan and expenditure,
and then carefully increased the land for it.

Labor wages, the main portion of the expenditure is
said to be increasing from 2008. Then, the tendency of
producers’ price of pin-le-hnan was uncertain for the
farmers. The estimated price of pin-le-hnan which
provided the same profit of rice was about 42,400 Kyats
per basket in 2011. Our follow-up survey finds that the
average price has been fell down to 29,000 Kyats or less
in 2012 and 2013 (Fig. 5), so that the farmers must suffer
a loss. Pin-le-hnan is a cash crop which is not eaten by
producers and cannot be utilized for other purpose in
local level. In addition, if its producer’s price slumps, its
production costs which are higher than rice must become
burden for farmers. Paddy cultivation of two to three
acres must be a hedge against price nosedive of
pin-le-hnan and for farmers to reserve their own food. It
can be said that the farmers follow ”Safety-First
principle for subsistence economics (Scott, 1976)” which
prioritize the family food supply and exercise caution in
cash crops that doesn’t guarantee food security even in
the good harvest. Focusing on the cultivation at petty
space in mangrove plantations or homegardens, it goes
without or less using fertilizer, so that its yield per unit
area doesn't reach the one converted from former paddy
field. But this extensive way has an economic advantage
of less investment and seems effective land-utilization

giving acceptable yield to the farmers.

Agroforestry in mangroves
At the time of rehabilitating forest ecosystems, there

are cases when agroforestry is applied. The typical

approach is that the same space is effectively utilized by
combining forestry with agriculture, fishery or other
primary activities, and then local people receive benefits
from those products, namely incentives of people to
sustain forests can be expected (e.g. Fujita et al., 2002;
2012). Most
agroforestry are silvo-fishery that has a plantation in or

Fujiwara et al., of the mangrove
on the bank of fish, shrimp or crab pond (e.g. Weinstock,
1993; Takashima, 2000). Unlike the agroforestry in a
terrestrial  forest, it is hard to imagine the
agricultural-crop production in the mangrove forests
which are under tidal inundation. However, participants
to the community forestry in Pyindaye are cultivating
pin-le-hnan in the mangrove plantations, because of its
habitats in wetland environment. The activity which can
be considered as mangrove agroforestry with
agricultural-crops was unexpectedly and unintentionally
on going there.

As a matter of fact, in Pyindaye we have sometimes
observed rice cultivation in mangrove plantations. For
the reforestation, the degraded shrub land abandoned
after illegal felling of the mangrove forests is firstly
weeded and then mangrove seedlings are planted as
community forestry. In that kind of plantation, some land
users who were participating to the community forestry
surreptitiously cultivate rice in between young
mangroves for one to two seasons. The poor villagers
may well try utilizing the land as much as possible.
However, this kind of manner is not allowed according to
the forestry rule, therefore it is strictly controlled by the
foresters to prevent the land from converting to paddy
field. On the other hand, because trees in the most of
plantations where pin-le-hnan is planted had already
grown to a certain size, therefore the foresters weren’t
worried about failure of reforestation and tolerate
pin-le-hnan cultivation in the plantation. However, it was
observed that some plantations with mangrove seedlings
were used for pin-le-hnan cultivation, too. In that case,
the mangrove seedlings were almost submerged in a bush
of pin-le-hnan. Although interaction between mangrove
trees and pin-le-hnan has not yet examined, mangrove
seedlings must be negatively affected in competition for
light and may be harmed by other unexpected factors.
Moreover, the increased human disturbance by
cultivation may cause physical damage on mangrove
seedlings. The matter which may become a big problem

is that silvicultural works such as vine cutting and
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weeding would be neglected by the famers who are
becoming eager to cultivate pin-le-hnan instead of
maintaining planted mangroves.

Pin-le-hnan cultivated in the mangrove plantation
must be a potential crop of mangrove agroforestry.
Accordingly, the trend of pin-le-hnan cultivation and its
influence on mangrove reforestation should be monitored

and assessed continuously.

After the great banquet

The producer’s price of pin-le-hnan continued to
decline since 2012 (Fig. 5). And it was reported that
some farmers gave up harvesting work in 2012 and the
cultivation in former paddy fields mostly disappeared in
2013 in Pyindaye. It was observed that pin-le-hnan is
grown from escaped seeds and its population has
extensively been colonized at loading places of cargo.
Pin-le-hnan was a paddy weed before starting its
cultivation. Although it was less harmful than others, it
must unlikely become an uncontrollable noxious weed in
agro-ecosystems. However, its numerous seeds have
been artificially dispersed and pin-le-hnan was naturally
regenerated, therefore weeding works in an arable land
would be more needed than ever before.

Before booming, pin-le-hnan was a wild plant
discreetly growing in and around villages and used by
some villagers as medicine. Then, as a cash crop, it has
been cultivated on a large scale in arable lands to meet
the demands in China from early 2000s. In mangrove
plantations and Homegardens, the place which seems
likely to be cultivated was covered by pin-le-hnan bush.
Shortly after, the prices slumped and the boom ended all
too soon. In mangrove plantations, the extensive
cultivation is still conducted at this moment. If
reforestation and pin-le-hnan cultivation are compatible,
this agroforestry may become a new model of mangrove
rehabilitation there. From the view point that pin-le-hnan
is one of the local plant resources, we will pursue
whether it survives as an agricultural crop, turns into a

harmful weed or goes back to a quiet dweller in a marsh.
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